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Introduction and Justification 


The development of southernpea [Vigna unguiculata (L.) Walp.] cultivars with a 
persistent green seed color has been the subject of much interest in recent years because the 
seeds of such cultivars can be harvested at the dry seed stage of maturity without loss of their 
fresh green color. The retention of the green color is important because the choice of harvest 
method is a compromise between cost and product quality. Mechanically harvested peas are 
usually harvested at a near-dry stage of maturity, and the harvested product contains a much 
lower percentage of green peas. A generation ago, peas were harvested at earlier maturity 
stages and the product quality was much higher. 

In 1993, Fery et al. discovered a green cotyledon mutant in the cream-type cultivar 
Carolina Cream, and released a green cotyledon selection as the cultivar Bettergreen. Fery 
and Dukes (1994) reported that the green cotyledon trait exhibited by ‘Bettergreen’ is 
conditioned by a single recessive gene. They designated this gene green cotyledon, 
symbolized ge. 

In the early 1990's, researchers at the U. S. Vegetable Laboratory, a USDA-ARS 
laboratory located at Charleston, S.C., initiated efforts to incorporate the green cotyledon gene 
into pinkeye-type southernpeas. The pinkeye is the predominant cultivar class of southernpea 
grown in the U.S. By the mid-1990's the USDA researchers had developed a series of pinkeye- 
type advanced breeding lines with green cotyledon phenotypes. 

This Cooperative Research and Development Agreement (CRADA) between the USDA 
and Western Seed Multiplication, Inc. (WSM), Oglethrope, GA, was developed to evaluate and 
multiply advanced pinkeye-type breeding lines with green cotyledon phenotypes. The USDA 
was interested in applying for Plant Variety Protection (PVP) Certificates for the most promising 
lines, and WSM, as a potential licensee of such plant material, was interested in multiplying 
seed of the USDA’s most advanced breeding lines, conducting on-farm performance trials, and 
arranging for evaluation of the suitability of harvested products therefrom for commercial 
processing. This report summarizes the results of the USDA research efforts under this two 
year (June 1, 1996 thru May 31, 1998) agreement. 


USDA Responsibilities and Results 


lz The USDA provided WSM seed stock of seven advanced generation (F,. and F,,) 
pinkeye-type southernpea breeding lines (candidate cultivars) homozygous for the green 
cotyledon phenotype (gc/gc). The USDA worked closely with WSM in planning all seed 
multiplication and evaluation activities outlined in the CRADA for execution by WSM. 
The USDA provided WSM assistance in conducting an inoculated field evaluation of all 
seven candidate cultivars for resistance to blackeye cowpea mosaic virus, and a USDA 
scientist visited the WSM research facility in Oglethrope, GA, while the evaluation work 
was in progress. 


i The USDA evaluated all seven of the candidate pinkeye-type cultivars for resistance to 
the southern root-knot nematode in its greenhouse research facility in Charleston, S.C. 
All of the lines were susceptible. [Note: Most of the leading pinkeye-type southernpea 
cultivars grown commercially in the U.S. are susceptible to southern root-knot 
nematodes. ] 
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o The USDA conducted extensive field evaluations of the pinkeye-type candidate cultivars 
during the spring and summer seasons of 1996 and 1997 at Charleston, S.C. Three 10- 
replicate tests and two 5-replicate tests were conducted in 1996 and two 10-replicate 
tests were conducted in 1997. Additionally, extensive greenhouse and field plantings 
were grown to develop adequate quantities of breeder’s seed of several lines. Two of 
the candidate cultivars(US-858, Charleston Greenpack; US-861, Petite-N-Green) 
proved to be quite promising in these tests, and an extensive data base was collected to 
support the preparation of both USDA cultivar release documentation and Plant Variety 
Protection Certificates (Tables 1 - 5). 


4. Based upon results of work conducted by both the USDA and WSM, the USDA 
prepared cultivar release notices and applications for Plant Variety Protection 
Certificates for two pinkeye-type southernpea cultivars with green cotyledon 
phenotypes. Experimental line US-858 was approved for release on May 2, 1997 as 
‘Charleston Greenpack’ (Attachment #1); the application for plant variety protection is 
pending. A formal request was made on June 8, 1998 to release Experimental line US- 
861 as ‘Petite-N-Green’. The official release notice (Attachment #2) and application for 
plant variety protection for ‘Petite-N-Green’ are pending. 


Summary 


This Cooperative Research and Development Agreement (CRADA) between the USDA 
and Western Seed Multiplication, Inc. (WSM), Oglethrope, GA, was developed to evaluate and 
multiply advanced pinkeye-type southernpea breeding lines with green cotyledon phenotypes. 
The USDA had initiated a breeding program in the early 1990's to develop such materials and 
had seven “candidate” cultivars ready for testing. The USDA was interested in applying for 
Plant Variety Protection Certificates for the most promising of the lines, and WSM, as a 
potential licensee of such material, was interested in multiplying seed of the most promising 
lines, conducting on-farm performance trials, and arranging for evaluation of the suitability of 
harvested products therefrom for commercial processing. This report documents the efforts 
made by the USDA under this agreement. These efforts have resulted in the development of 
an extensive data base on two promising pinkeye-type southernpea breeding lines with green 
cotyledon phenotypes. One of these breeding lines (US-858) was released in 1997 as the 
cultivar Charleston Greenpack, and release of the second breeding line (US-861) as the cultivar 
Petite-N-Green is pending. 
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Table 3. Dry seed yields of ‘Charleston Greenpack’, ‘Coronet’, 
‘Kiawah’, and ‘Pinkeye Purple Hull-BVR’ southernpeas grown in spring, 


late spring, and summer plantings, Charleston, S.C., 19967. 





Dry seed yield (kg.ha‘) 


Late Early 
Cultivar Spring spring summer 
Charleston Greenpack 23.07 eax 1096 a 488 a 
Coronet ovo a 1068 ab 615 a 
Kiawah 1429 a O532C 504 a 
Pinkeye Purple Hull-BVR 1329 7a 986 be 545 a 





Spring, late spring, and early summer tests planted on 23 May, 12 
June, and 2 July, respectively. The experimental design of each test 
was a randomized complete block with 10 replications. Each plot was 
space-planted, 18 hills per plot, three seeds per hill, 30 cm between 
hills, and 102 cm between rows. Single harvest of dry pods. 

YMean separation within columns by Duncan’s multiple range test at P< 


0205. 
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Table 4. Plant height, plant width, peduncle length, pod length, and number 
of peas per pod for ‘Petite-N-Green’, ‘Charleston Greenpack’, ‘Coronet’, 


and ‘Pinkeye Purple Hull-BVR’ southernpeas, Charleston, S.C., 1997. 


Plant Plant Peduncle Pod Peas/ 

height width length length pod 
Cultivar comyi4 (cm) ? (em) (cm) ¥ (no.)¥ 
Petite-N-Green 49.8 a* cea ened 35.5 8 14.4 c Sel mel 
Charleston Greenpack 47.908 6h. 2aC 34.1 a Al Sig cee) Lis. 65D 
Coronet Sioea 76.3 a 3656 a toe 11. 5 
Pinkeye Purple Hull-BVR 47.8 a 7 as 36.0 a 16.0 a yi 





Spring test. Experimental procedures described in Table 5 footnote. 
ySummer test. Experimental procedures described in Table 5 footnote. 


*Mean separation within columns by Duncan’s multiple range test. 
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Table 5. Number of days to harvest, machine shellout, mass per 100 dry peas, 


and dry pea yield for ‘Petite-N-Green’, 


‘Coronet’, and ‘Pinkeye Purple Hull-BVR’ 


and summer plantings, Charleston, S.C., 





Days to Machine Mass/100 Dry pea 
harvest shellout dry peas yield 
Cubeiviars Gaxeye)) C2) (g) (kg. ha?) 
Spring 1996 
Petite-N-Green 7 Ome 80.7 a LO ss Ie lee 
Charleston Greenpack 67.0 a 7182 260 ie Ona 978 
COononee 66.4 a Sie OMmrer DS rect eee 7:5 
Pinkeye Purple Hull-BVR 6600 a T6e9¥C 13°.4*'a 1,259 
Summer 1996 
Petite-N-Green 69.6 a 75 b oad. 699 
Charleston Greenpack 62.4 b 79 a 12,2590 586 
Coronet 67 0a Pa. S fa. Lep 548 
Pinkeye Purple Hull-BVR 68.0 a ha be LL. OmaD 586 
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Spring 1997 


Petite-N-Green 70.0 a 79.6 a Le ac 761° b 
Charleston Greenpack S50 oc oF eS oa Leek 12.6 0 967 a 
Coronet 66.2 5 [Boal 13.4 a Sa aa 
Pinkeye Purple Hull-BVR 667. 95b 1A oC 13.3 a fe 2e D 


Summer 1997 


Petite-N-Green 758 a 80.0 a 1370 19 ab 
Charleston Greenpack 65.6.) Ona 14.8 a 59270 
Coronet Sig aichale, 7882-a 24a 87) a 869 a 
Pinkeye Purple Hull-BVR 66.6) b 74.4 b 14.9 a 596 b 


7Spring and summer 1996 tests planted on 23 May and 2 July, respectively. 
Spring and summer 1997 tests planted on 2 June and 25 June, respectively. The 
experimental design of each test was a randomized complete block with 5 (1996) 
or 10 replications (1997). Each plot was space-planted, 18 hills per plot, 
three seeds per hill, 30 cm between hills, and 102 cm between rows. Single 
harvest of dry pods. 

YPercentage of dry seed obtained from machine-shelled sample of dry pods 
[(mass of dry seed/mass of dry pods) x 100]. 


*Mean separation within columns by Duncan’s multiple range test at P< 0.05. 
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Attachment 1 to Final Report for CRADA No. 58-3K95-6-456 


UNITED STATES DEPARTMENT OF AGRICULTURE 
Agricultural Research Service 
Washington, DC 20250 


NOTICE OF RELEASE OF ‘CHARLESTON GREENPACK’ 
PINKEYE-TYPE SOUTHERNPEA 


The Agricultural Research Service, U. S. Department of Agriculture, announces the release 
of CHARLESTON GREENPACK southernpea (Vigna unguiculata). CHARLESTON 
GREENPACK is the first pinkeye-type southernpea cultivar to be developed that exhibits 
the green cotyledon trait. The new cultivar can be harvested at the near-dry stage of 
maturity without loss of the pea’s fresh green color. CHARLESTON GREENPACK was 


developed at the U.S. Vegetable Laboratory, Charleston, SC, by Dr. Richard L. Fery, 
Research Geneticist. 


CHARLESTON GREENPACK was developed over a 7-year period using a backcross- 
pedigree breeding procedure that included two hybridizations and repeated single-plant 
selections. The initial cross involved ‘Bettergreen’,.a cream-type cultivar with green-colored 
cotyledons, and ‘Kiawah’, a pinkeye-type cultivar with cream-colored cotyledons. The 
second cross was a backcross of the F, of the initial cross to the ‘Kiawah’ parent. Following 
the last hybridization, intense selection pressure was applied in the F, through F, 
generations for the green cotyledon phenotype and superior horticultural characteristics. 
CHARLESTON GREENPACK originated as a bulk of an F, population grown in 1994. 


CHARLESTON GREENPACK is similar in appearance to ‘Coronet’ and ‘Pinkeye Purple 
Hull-BVR’, but usually matures two to three days earlier. The plant habit is low bushy and 
somewhat more compact than the plant habits of either ‘Coronet’ or ‘Pinkeye Purple Hull- 
BVR'. There is extensive pigmentation (purple) on the stems, branches, and peduncles; the 
petioles contain moderate pigmentation at the base and tip. Flower color is predominately 
white; the upper, inside margin of the standard is lightly pigmented (violet), the base of the 
standard is yellow, and the wing is pigmented (violet) on the back surface. Pod setis 
concentrated, and the pods are borne above the foliage in a scattered fashion. Dry pods 
are attached to the peduncles in a pendant manner, and each peduncle typically produces 
two pods. A typical pod is moderately curved, 17 centimeters long, and contains 14 peas. 
Pod color is green (Munsell rating: 5 GY 4/6) when immature, dark purple (Munsell rating: 
10 P 2/1) when ready for mature-green harvest, and dark purple (Munsell rating: 10 P 2/1) 
when dry. The upper sutures and tips of immature pods are pigmented. Fresh peas are 
kidney shaped and have a pink eye (Munsell rating: 2.5 R 5/6), quite similar to fresh 
‘Coronet’ and ‘Pinkeye Purple Hull-BVR’ peas. The dry peas have a smooth seed coat, and 
are slightly smaller than those of ‘Coronet’ and ‘Pinkeye Purple Hull-BVR’ (12.8 vs. 13.2 and 
13.5 grams/100 peas, respectively). Results of spring, late spring, and early summer 10- 
replicate field tests conducted at Charleston, SC, indicate that CHARLESTON 
GREENPACK yields are comparable to ‘Coronet’ yields, and comparable to or better than 
‘Pinkeye Purple Hull-BVR' yields. 
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CHARLESTON GREENPACK is homozygous for the gc gene that conditions the green 
cotyledon trait. Seed coats and cotyledons of field-grown CHARLESTON GREENPACK 
peas harvested at dry-stage maturity are light olive in color (Munsell rating: 7.5 Y 7/4). In 
comparison, seed coats and cotyledons of ‘Coronet’ and ‘Pinkeye Purple Hull-BVR’ peas 
harvested at similar maturity have a cream color (Munsell rating: 2.5 Y 8/4). Dry 
CHARLESTON GREENPACK peas imbibed to restore fresh-harvest seed size and 
blanched in boiling water for three minutes exhibit a “fresher” color than dry seeds. Imbibed 
and blanched CHARLESTON GREENPACK peas have a near-fresh green color (Munsell 
rating: 10 Y 7/4); similarly treated ‘Coronet’ and ‘Pinkeye Purple Hull-BVR’ peas have a 
cream color (Munsell rating: 5 Y 8/2). The foliage of field-grown CHARLESTON 
GREENPACK plants tends to have a greener color than the foliage of ‘Coronet’ and 
‘Pinkeye Purple Hull-BVR’ plants. Additionally, the inside surface of “mature-green” 


CHARLESTON GREENPACK pod hulls has a greener color than inside surface of the pod 
hulls of the other pinkeye cultivars. 


CHARLESTON GREENPACK was grown “on-farm” in Georgia and Florida during the 1996 
crop season by Western Seed Multiplication, Inc., Oglethrope, GA. The purpose of these 
plantings was to multiply seed, to evaluate field performance, to arrange for evaluation of 
the suitability of harvested products for commercial processing, and to test for field. 
resistance to blackeye cowpea mosaic virus (BICMV). CHARLESTON GREENPACK 
performed well in all instances. The harvested product produced a frozen pack with 
excellent characteristics, and the results of inoculated field plantings indicate that the new 
cultivar has excellent field resistance to BICMV. 


CHARLESTON GREENPACK is recommended for use as a home-garden and fresh-market 
cultivar for spring, mid-season, and fall plantings throughout the southern United States. It 
should perform well in all areas where ‘Coronet’ or Pinkeye Purple Hull-BVR’ has been 
grown successfully. CHARLESTON GREENPACK is recommended particularly as a 
processing cultivar for the frozen-food industry. 


Protection for CHARLESTON GREENPACK will be sought under the Plant Variety 
Protection Act. CHARLESTON GREENPACK was developed under a Cooperative 
Research and Development Agreement with Western Seed Multiplication, Inc. (WSM), Box 
173AA, Oglethorpe, GA 31068, and WSM has been granted the right of first refusal to an 
exclusive license to market the new cultivar. Breeder seed will be maintained by USDA- 
ARS, U.S. Vegetable Laboratory, 2875 Savannah Highway, Charleston, SC 29414-5334. 
Genetic material of this release will be deposited in the National Plant Germplasm System 
where it will be available for research purposes, including development and 
commercialization of new cultivars. 
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Administrator, Agricultural Research Service Date 
United States Department of Agriculture 
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_Attachment 2 to Final Report for CRADA No. 58-3K95-6-456 





UNITED STATES DEPARTMENT OF AGRICULTURE 
AGRICULTURAL RESEARCH SERVICE 
WASHINGTON, D.C. 20250 


NOTICE OF RELEASE OF ‘PETITE-N-GREEN’, A SMALL SEEDED, FULL SEASON, 
GREEN COTYLEDON, PINKEYE-TYPE SOUTHERNPEA 


The Agricultural Research Service, U. S. Department of Agriculture, announces the release of 
PETITE-N-GREEN southernpea (Vigna unguiculata). PETITE-N-GREEN is a small-seeded, full 
season, large vined, pinkeye-type southernpea that exhibits the green cotyledon trait. The new 
cultivar produces excellent yields of small, delicate peas that can be harvested at the dry stage 
of maturity without loss of the pea’s fresh green color. The unique combination of plant habit, 
maturity, and seed traits should make PETITE-N-GREEN more appealing to home gardeners 
than the recently released pinkeye-type, green cotyledon cultivar Charleston Greenpack that 
was developed for the frozen food industry. PETITE-N-GREEN was developed at the U. S. 
Vegetable Laboratory, Charleston, S.C., by Dr. Richard L. Fery, Research Geneticist. 


PETITE-N-GREEN was developed over an 8-year period using a pedigree breeding procedure 
that included a single cross and repeated single-plant selections. The cross involved 
‘Bettergreen’, a cream-type pea with green-colored cotyledons, and ‘Coronet’, a pinkeye-type 
cultivar with cream-colored cotyledons. Intense selection pressure was applied in the F. 
through the F, generations for the green cotyledon phenotype and superior horticultural 
characteristics. PETITE-N-GREEN originated as a bulk of an F, population grown in 1994. 


PETITE-N-GREEN has a low bushy plant habit similar to that of ‘Coronet’. It has a more 
procumbent vine than ‘Charleston Greenpack’. PETITE-N-GREEN produces dry pods in 70 to 
76 days, four to seven days later than ‘Charleston Greenpack’ and two to nine days later than 
‘Coronet’ and ‘Pinkeye Purple Hull-BVR’. There is extensive pigmentation (purple) on the 
peduncles; the stems, branches, and petioles contain slight to moderate pigmentation at the 
bases and tips. Flower color is predominately white; the upper, inside margin of the standard is 
lightly pigmented (violet), the base of the standard is yellow, and the wing is pigmented (violet) 
on the back surface. Pod set is concentrated, and the pods are borne at foliage level in a 
scattered fashion. Dry pods are attached to the peduncles in a pendant manner, and each 
peduncle typically produces two pods. 


A typical PETITE-N-GREEN pod is moderately curved, 14 centimeters long, and contains 14 
peas. Pod color is green when immature, dark purple when ready for mature-green harvest, 
and dark purple when dry. The upper sutures and tips of immature pods are pigmented. Fresh 
peas are ovate to kidney shaped and have a pink eye that is quite similar to those of fresh 
‘Charleston Greenpack’, ‘Coronet’ and ‘Pinkeye Purple Hull-BVR’ peas. Results of replicated 
spring and summer field tests conducted at Charleston, S.C., during 1996 and 1997 indicate 
that PETITE-N-GREEN yields are usually comparable to ‘Charleston Greenpack’ and ‘Coronet’ 
yields, and comparable to or better than ‘Pinkeye Purple Hull-BVR’ yields. The dry peas are 
small (9.7 to 13.1 grams per 100 peas) and have a smooth seed coat. PETITE-N-GREEN peas 
are 11.5% to 20.5% smaller than ‘Charleston Greenpack’ peas, 10.9% to 24.6% smaller than 
‘Coronet’ peas, and 12.1% to 24.1% smaller than ‘Pinkeye Purple Hull-BVR' peas. 


= - is, - _e 

















































i-4-4R40--52 .o8 ANA goa cate fl 
. "Ph eal 
; oe ss 
A tT : ' 


ae 
. 7 baw 
YY 
7 
7 
“Wee 
Ad? 149 030332 JAM? A ‘WEaSADA Sie 4 ae AAD 
iy 2 AS¥T-4V32 09 OPES TOG ae 





HDA 20 THIMTAATSIA ETT | 
i VAS? AAA SBA AMT ae 
Vi0l 3.46 VOPOAIZAW 





 inenthaged A dive nee 


2 ITiTS9 ASelucenpn SB) See 
é be gerd etidnix J sucrose & [yh Ogee 
; gril a y fart aBeq eisolleb jane 7 itty ie 
moo supinu ef? Jaleo nesw rani 0's%9 aha ae 
bien | 48 C°Or1 VS25-4- 3717S adem bluons aia ae 
5 : ai : te ; ; ine nee C gyheve <1 ‘J fh apolar / i 
: aw JACAGTIT S94 \ leveal boot nageh ati aae 


l oat | by ; tt C.2 nolzehan vio 


one (noy-8 ne Rive he golevel aly yasiag A 

yt {ocig-vome belseqe: bons deo side e: te 

wa annbelyice barcioo-nserg fiw 099 sane 
53 vi bi  sanezini 2febe en naan > A 

; Mt nok yviow neers aril wat IOUS ANY » 4 y 
sy F ne lo tlud o es belenighs VAIAOM- STIS eee 


entrisc) ke lel) 0? 1ellete eet tel youd wol S aka 

ry sub "OAD -“-ATITSD “Aseqnee® corshad’ mania 

) ted £3 2nm.¢ at tte Wien noises? Mort Viel cyed peved of We 
ari ns fetes naib ‘weg evigneive ai edt JAVEAUH siquy tay aris b 
it fan nig ey, aber of viola nisines esiaileg Dns ,esronew ree : 
“ufe ~ncieam eben sada, eri? vefiriw yiedeniT site 2i ictos rewol, ae 
(i4 baer: Oniw 46° Ore ioy 2) Suebrete sril lo saed edf \[ielolvy Gatos 
level tis armod ate 2bne st bre betenngoreo si. Jen BOF? Somali 

loe9 brs .yenso) inbocesd £ P.esanvaeg en oc’ har iG ts 1 shog wi . 9 


2bag owl eaubenaan dant 


ht arisinos bre pmol aetansiines +) bavigo Giaiewbem ai bog Misra a} i 
fen ert pee p-eiuism Wo! ybeo otw siqway ted ougemire New nee _— 
239 bhotaeimotc o16 eboq mwismn to 2o7 Gas egivive Yeqau arty yur we 
fag to econ! ct slimie eiiyp ai feel) eve ang 6 eved bos Degas ye a 
ricoiloe io die ease WVEuH oqwS syodrig une Tero” . *oRe 
year TRET one 621 ontwh 2.4 molest Ie a aoe ; it ‘mere wen 
‘tenowol be “Moean se notearent’ =! sides QHD ylimiaais Ss ahah ¥ ace V 
ma seg (ib ecT weblely AVE-IUH aia syed? cadt waited 19°ch sae 
2529 Vi dalhiea--3Th 39 Jéoo bee arith or bie f i vr a TS 
nsett vellerns 210.05 of O8.0F eesq oad pore ptr ete 
2699 ‘Ave sin ayebh Hie MTS OF 
- 7 


- 


ion i 
- 4 | 


7 


=" 


~~ 


- 


a 
s 





———— 


= 























PETITE-N-GREEN is homozygous for the gc gene that conditions the green cotyledon trait. 


| Seed coats and cotyledons of field-grown PETITE-N-GREEN peas harvested at the dry-stage 


of maturity are light olive in color (Munsell rating: 7.5 Y 7/4). Seed coats and cotyledons of 
‘Coronet’ and ‘Pinkeye Purple Hull-BVR’ peas harvested at a similar stage of maturity have a 
cream color (Munsell rating: 2.5 Y 8/4). Dry PETITE-N-GREEN peas imbibed to restore fresh- 
harvest seed size and blanched in boiling water for three minutes exhibit a near-fresh green 


| color (Munsell rating: 10 Y 7/4); similarly treated ‘Coronet’ and ‘Pinkeye Purple Hull-BVR’ peas 
| have a cream color (Munsell rating: 5 Y 8/2). 


| PETITE-N-GREEN is recommended particularly for use as a home-garden cultivar in the 
southeastern United States. Not only can the peas be harvested fresh for immediate 


consumption or storage in home freezers, but they can also be harvested when fully dry and 
stored as an attractive dry pack. The dry peas can be removed from storage and imbibed to 
restore a near-fresh green color. PETITE-N-GREEN should perform well in areas where the 
popular home garden cultivar Pinkeye Purple Hull has been grown successfully. 


Protection for PETITE-N-GREEN will be sought under the Plant Variety Protection Act. 
PETITE-N-GREEN was developed under a Cooperative Research and Development 
Agreement with Western Seed Multiplication, Inc. (WSM), Box 173AA, Oglethorpe, GA 31068, 


| and WSM has been granted the right of first refusal to an exclusive license to market the new 


cultivar. Breeder’s seed will be maintained by USDA-ARS, U. S. Vegetable Laboratory, 2875 


' Savannah Highway, Charleston, SC 29414-5334. Genetic material of this release will be 


deposited in the National Plant Germplasm System where it will be available for research 
purposes, including development and commercialization of new cultivars. 


| Administrator, Agricultural Research Service Date 


U. S. Department of Agriculture 
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